The empirical analysis on the relationship among money supply, economic growth, and inflation in china from 1998 to 2007 with co-integration and Granger Causality test approaches shows: there is no cointegration relationship among money supply, inflation, and economic growth, but there is cointegration relationship between money supply and inflation while there is no co-integration relationship between money supply and economic growth. There is contradiction between the goal of economic growth and of price stability in China. We may be able to implement a loose monetary policy in the short run, but we should seek a new source to stimulate economic growth other than monetary policy in the long run.
Introduction
Both economic growth and price stability are the macroeconomic goals. A proper growth of money supply is the guarantee of proper economic growth, but improper money supply without corresponding macroeconomic policy will lead to inflation. Appropriate money supply is the basic condition of economic growth and price stability. Because the CPI fluctuates greatly in recent months in China, analyzing the relationship among money supply, economic growth, and inflation will be helpful for us to adjust the monetary policy effectively and prevent prices from malignant rising.
This thesis aims at arguing whether China's inflation should be concluded as a result of excessive money supply, after analyzing the intrinsic contradiction between economic growth and price stability. The structure of the thesis is as follows: the second part is a literature review, the third part is an empirical analysis on the relationships, the fourth part is the conclusions and suggestions. As in many industrializing and developing countries, sustaining economic growth and controlling the price level are critical goals for policy-makers in China. However, debate is rife regarding the discrepancies between these two objectives: the classical AD-AS framework shows a positive relationship between inflation and economic growth; however, endogenous growth theory claims that inflation might have a negative impact on economic growth (e.g. Lucas, 1980; McCallumand Goodfriend, 1987) . Even within the same schools of thought, scholars hold different views with regard to this nexus. For example, the Tobin effect (Tobin, 1965 ) and the Stockman effect (Stockman, 1981) are two contradictory views in neoclassical economic theory. Since the latter half of 2010, China has experienced a newround of economic expansion owing to the fiscal stimulus and the accommodative monetary policy. A significant indication for this policy regime is that the growth rates ofM1 and M2 per se have been over 17 percent per month since the beginning of 2010. In the third quarter of 2010, the ratio of M2 to GDP reached 2.59 (NBS, 2010), a higher level than that reached by other countries during the same period. Coinciding with the expansionary monetary and fiscal policies, inflation reemerged after the financial crisis in 2008. There is hot debate among theorists and practitioners regarding the causes for this round of inflation, with most economists pointing to the excess input and circulation of currency in the market as the culprit (e.g. Shao and Xu, 2011). With the debate intensifying, the People＇s Bank of China (PBOC) raised the deposit-reserve ratio six times consecutively in 2011, along with repo transactions in the open market, aiming at reducing excess currency and slowing down the growth of money supply to avoid further boosting the price level.
Weber (1995) thought that there is a very strong correlation between the inflation and the money supply, the correlation coefficient is between 0.92 and 0.96, almost close to 1. And in the long term, the increase in money supply will eventually lead to the same degree of rise of inflation [1, 2, 17, 18] . Tobin (1970) found that the changes of the money supply will have an impact on the fluctuations of output in the short-term through empirical research. Barro (1978) thought that the expected monetary growth is neutral to output; Komendi and Meguire (1984) found that the money supply has no impact on the actual output in the longterm through empirical study; Cover thought that the positive currency impact on output has a significantly reduced role [2] . In a word, empirical analyses conducted in western countries showed that, there was a great uncertainty between the relationship of money supply and economic growth, and there was no clearly defined relationship between the money supply and economic growth so far.
Shaoping Wang (1996 Wang ( ,2004 thought that the basic reason of China's inflation is the excessive money supply [3, 4] . Wide Liu(2004) found there was no significant co-integration relationship between the money supply and the inflation. Lin Liu & Yunhui Jin (2005) thought that in the process of the monetization of the economy, the increase in money supply did not necessarily lead to inflation because the money marginal had been absorbed by the economy in the process of the monetization [5] . Xiankai Huang & Shuhui Deng (2000) thought that the money supply was non-neutral to the output, no matter its' impact was expected or not. That was to say, the money supply was still playing a key role in China's economy operation [6, 7] . Bin Liu (2001) thought that the money supply would affect the output in the short term, but not in the long run [8, 9] .
From the literature review above, we can see that these conclusions of different studies are not consistent. This phenomenon is mainly due to the choice of sample spacing and modeling methods. In this paper, we use the co-integration analysis to study whether there is a balanced relationship among money supply, economic growth, and inflation in China; we also use the regression analysis and Granger causality test to analyze the cause of inflation in China. Although many Chinese scholars use nonlinear econometric techniques to model inflation (e.g. Wang and Peng, 2006; Wang andYuan, 2011) , only a few(e.g. Chang et al.,2009 ) analyze the effects of money growth on inflation under different money growth regimes or inflation states. Therefore, aside from correlation analysis in the time and the frequency domain, using theMarkov regime-switching model, the present paper examines the impact of money growth on the inflation rate in China. Asignificant advantage of this model is that this "data-driven" method can determine different inflation regimes objectively.
The Empirical Analysis on the relationship
The third part of this paper introduced the relationship between the inflation rate, the money supply and the economic growth from the perspective of the theory. In order to support the hypothesis from experience, we will do empirical study using co integration tests and vector auto regression (VAR) and other econometric methods.
variable selection and Sample data introduction
This paper studied 96 samples from Jan 1998 to Nov 2007 in order to test the relationship between the inflation rate, the money supply and the economic growth. The variables and introduction is as table one. The specific instructions and process of variables are as follows. Gain the logarithmic form of all variables in this paper in order to avoid heteroscedasticity. The difference form of the relevant variables is corresponding to the growth rates. The Industry value added (VAI) is used as the GDP. The growth rate of the economic on year is Dln (vai), so as other growth elasticity of variables. The variable M2 uses the bank currency expand information directly. It can indirectly reflect the capital stock information. Dln (m2) is used to reflect the changes of the growth rate of monetary expansion. The variable CPI is a proxy for the price level and reflects the level of inflation information. Dln (cpi) indirectly reflects changes of inflation rate. Industrial added value (VAI) is reduced based on the price level index in December 1998. CPI is the monthly consumer price index of December 1998. The software used in this paper is EVIEWS6.0. 
The stationary test of relation variables
First, we should test the stability of each variable before estimating the VAR. We must know that the traditional unit root tests (such as ADF, PP and KPSS tests) have a large sample bias (Permn and Ng, 1996). Then Ng and Perm (2001) established the new test statistic based on the GLS data which can overcome the limit of traditional unit root test method. In order to ensure the credibility of this conclusion, we use the method of Ng and Perron to test the unit root of each variable. The test results are shown in Table 1 . Table 1 shows that the test results do not refuse the original hypothesis "having the unit root" when we test the value of each time series. The test results refuse the original hypothesis "having the unit root" when we test the first-order difference of each time series. The results of Table 2 show that each time series variable is first-order single whole process as I (1). The results are in Table  2 . 
Co integration Test
Each variable is the first-order time series variables. Then there is the long-term stable equilibrium relationship between lnVAI, lnM2, lnCPI and lnR. This relationship can be determined by co integration. This study used the Johnsen co integration approach which was proposed by Johnsen (1988) and Juselius (1990) to test the multi-variable system. This method is based on the vector autoregression model. The test results are shown in Table 3 . Note:
(1) The optimal lag order of VAR is based on the final prediction error, LR and HQ criteria. When the lag period is 6, the final prediction error is 2.72e-18, LR = 50.790, HQ = 48.078. And LM1 = 22.798 (P = 0.12), LM6 = 3.758 (0.999), JB = 4.081 (P = 0.13), H (heteroscedasticity) = 507.832 (P = 0.18). This indicated that the residual series of VAR do not have autocorrelation and heteroscedasticity which meet the normality in the 5% significance level. This study chose 6 as the lag.
(2) The test sequence used the original form with the linear trend, while the cointegration equation only has the intercept term. 
t ecm is the non-equilibrium error term from the deviate of long-run equilibrium. In the co integration relation (29), the elasticity between economic growth and (the level of industrial value added) and inflation (price level) is 3.156. That is to say the economic growth is changing with the inflation. When the inflation (price level) grows by 1%, the industrial added value will increase by 3.156%. The broad means of money supply is increasing with economic growth. The industrial added value increases by 1.011% when the broad means of money supply increases by one percent. The increase of bank interest rate makes the economic growth down. The economic growth will decrease by 0.078 percentage points when the bank rate increases one percent.
The vector error correction model
There is co integration relationship between variables. Establish the vector error correction model by this co integration relationship. And this model will reflect the relationship between long-run equilibrium and short-term fluctuation. The error correction form can be expressed from the co integration relationship of the equation (1) 
The estimation results of the inflation rates, money supply and economic growth from the vector error correction model is as table 4. Note: Delete the non-significant item with the t-statistic less than one. The figures in brackets are t statistics and R2 indicates fit goodness. F means the F-statistic. AIC and SC respect the information criteria value of AIC and SC. Make various diagnostic tests of the residuals and the results showed that the VECM residuals sequence do not have autocorrelation and heteroscedasticity in the 5% significance level. They all meet the normality. The model reflects the complex relationship of shortterm fluctuations and long-run equilibrium between variables. The analysis is as below.
The economic growth equation
The error correction mechanism works well in the non-equilibrium error correction system. The adjustment factor is significantly negative and the number is -0.549. This indicated that the lagged nonequilibrium error made reverse-regulation of the current economic growth. 
Form (3) shows that in the long run equilibrium, the increase of inflation (price level) will accompany with the acceleration of economic growth and the elasticity coefficient is 1.733. When the inflation level (price level) rises by 1%, the economic growth will increase 1.733 percentage points. In the long term, the broad money supply will increase accompanied by rise of the level of inflation. The elasticity rate is 0.555. In the long term, the bank short-term interest rates will increase with the inflation reduction. And the elasticity is 0.043.
From the short-term dynamic relationships of inflation affecting the economic growth, the inflation level of lag 1 and lag 2 has a reverse influence to the current economic growth. But the affect is not significant (t values are less than 2). So do the inflation level of lag4 and lag 5 (t values are more than 2). The inflation level of lag 3 and lag 6 has a reverse influence to the current economic growth. The broad money supply of lag 2 has a reverse influence to the current economic growth. But the broad money supply of lag 3 and lag 6 promote the economic growth. But all the effects are not obvious. The short-term bank interest rates do not promote the economic growth unless the lag 5.
The inflation equation.
It can be seen from the adjustment coefficient 0.015 that the error correction mechanism has a reverse effect on the non-equilibrium error of lag 1. The explanatory variables do not impact the inflation rates in the long term.
From the short-term dynamic relationships of the economic growth, the level of money supply and bank short-term interest rates affecting the inflation level, the economic growth of lag 1-3 has a reverse effect on the current inflation and this effect is very obvious. Therefore speed up economic development help to reduce the level of inflation in the short term. The lag 1 and lag 5 promote the inflation significantly and the effect of other phases is not very significant. In the short term, the lag of broad money supply and short-term bank interest rates do not effect the inflation significantly.
The money supply equation
As the adjustment coefficient is not significant, the error correction mechanism can not play a regulatory role in the non-equilibrium errors of lag one. The effect on the money supply is not significant. From the short-term dynamic relationships of the economic growth, the level of money supply and bank short-term interest rates affecting the inflation level, the economic growth of lag 4 and lag 5 have the forward and reverse effect on the broad money supply. But the effect is not significant. The inflation level on lag 4 has a significant positive effect on the current broad money supply. And the inflation level of the lag 5 has a significant reverse effect on the current broad money supply. This indicates that the broad money supply will increase with the inflation level. The lag of bank short-term interest rates has a reverse effect on the current broad money supply, but the effect is weak and not significant.
The Granger causality test
We should test the stability of the vector error correction model before the Granger causality test. From the Figure 1 we can see that there are three roots (because of the VECM model set three unit roots) in the circle. So the VVECM is stable. Test the relationship of long-term and short-term between variables based on the vector error correction model. Sims, Stock and Watson (1990) pointed out that the result of the traditional Granger causality test is non-standard. There will be a graduated scale distribution considering the co integration. Thus, the significance of the error correction term and the lag term from the first-order differential coefficient of the lagged term can reveal the Granger relationship. The former described the long-term effects and the other one revealed the short-term reasons impact. The error correction model of inflation, money supply and economic growth can be expressed as follows. 
The error correction model of inflation, money supply and economic growth used the wald method. And make unit test on the significance of the VECM equation coefficients. Test the relationship of long term and short term between all variables. The specific test results are shown in Table 5 . From the significance test results of the VECM equation coefficients, we can find that there is two-way grid Ranger causality in inflation levels (p = 0.000), broad money supply (p = 0.000) and economic growth (p = 0.000) in the long-term. The economic growth is the Granger causes of the inflation in the short term. This is the same with the inflation influenced with economic development. And the analysis results of the theoretical part are the same too. In the short term, the broad money supply and the bank interest rates is not the Granger reason. But the inflation is the Granger cause of the economic growth in the short term. The broad money supply and the bank short term interest rates are not the Granger cause of the economic growth. In the short term, the broad money supply and the bank short term interest rates do not affect the economic growth significantly. And this is the same with the analysis results of the theorize part. 
The Conclusion
This paper derived from the theoretical analysis that there are two opposite effects of the increase of the money supply rate making long-term demand for the real money. The first effect is that a higher rate of money supply change will reduce the demand for the real money, because it will increase costs of the public's cash holding. The second effect is that a higher rate of money supply change will increase the demand for money supply public cash balances, because it will increase the steady-state holding alternative assets. When the domestic demand is high, the direct of the economic growth rate is the same with the money supply. So when the change of economic growth rate is larger, the money supply rate will be greater. And the money supply change rate will lead to inflation. On the other hand, a higher rate of money supply change and the increase of inflation rate will increase the opportunity cost of cash holdings and reduce long-term demand of money. And this will promote economic growth in certain degree. This paper is based on the empirical analysis. In the long-term equilibrium, the inflation rate changes with the broad money supply and economic change. At the same time, the broad money supply has a positive effect on the inflation rate. In the short term, the increase of the broad money supply raises with the increase of inflation arising. The short term banks lag has a reverse effect on the current broad money supply. But this is very weak and not significant. The Granger causality test shows that the inflation and economic growth is the Granger reason the broad money supply both in the short term and long term. There are two-way Granger relationship in the inflation, money supply and economic growth in the long term. This is the same with the theoretical analysis results.
From 1998 to 2007 in China, there is no stable equilibrium among money supply, inflation and economic growth, and there is no co-integration relationship between money supply and economic growth, but there is stable equilibrium between money supply and inflation. Economic growth may be the cause of inflation, and especially rapid economic growth will inevitably lead to inflation. Money supply may also be the cause of inflation, and especially the long-term increase in money supply will inevitably lead to inflation. Though the increase in money supply could stimulate economic growth, it would bring inflation at the same time, so excessive increase in money supply will inevitably lead to inflation. After all, inflation is a monetary phenomenon, so monetary policy has the ultimate impact on price level and the primary approach to adjusting it. If the money supply gets under control, the inflation will be controlled; however, the reduced money supply will also slow down economic growth. Therefore, proper money supply should be chose to balance the economic growth and the price stability. It is difficult to simultaneously maintain a high economic growth and a low inflation. Loose monetary policy just be a short term behavior. The realization of this goal requires us to find a new power source other than money supply for economic growth. Chaohua xie and Haifeng tang(2007) thought both the marginal contribution of investment and consumption declined while marginal contribution of net export maintained an upward trend from 2002 to 2006, consumption may be the alternative power of economic growth [10] .
Inflation has a big negative impact on economic growth and social stability. At present, the inflation is very serious and will get worse once the expected inflation really forms. Given another fact as the current high-level economic growth, it should be a priority task to restrain inflation against this backdrop. Therefore, tight monetary policy can effectively control the current inflation, which means tighter control of the base money, and the fast growth of loans and money supply than before, which also need strong measures to strengthen liquidity management. As a result, the central bank must use various policy tools in a more flexible and integrated way. Besides the existing monetary policy instruments, it should apply some other means, including the "Window Guidance" for credit enhancing, to influence the loans' structure and size of financial institutions. Meanwhile, we must know that monetary policy is only be used to adjust economic operation in short run, the central bank should give full play to the role of other policies, particular the fiscal policy. But the central bank should pay attention to the structure of financial expenditure so as to guide domestic consumption and prevent economic recession in the course of seeking a new power for economic growth.
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